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(54) PIEZOELECTRIC DISPLACEMENT ELEMENT, MICROPROBE AND THEIR PRODUCTION AS 
WELL AS SCANNING TYPE TUNNEL MICROSCOPE AND INFORMATION PROCESSOR 
CONSTITUTED BY USING THESE MEMBERS 

(57)Abstract: 

PURPOSE: To provide the cantilever-shaped displacement element and 
cantilever type probe which are used for the scanning type microscope and 
the information processor, warp-less, can be made pluralized and can be 
integrated. 

CONSTITUTION: Plural electrode and piezoelectric films 2, 3 and 2\ 3' 
which are formed with the same batch and have the same crystallinity and 
stress state are stuck to each other by using an adhesive and are disposed 
symmetrically with a center line. As a result, the cantilever-shaped 
displacement element which does not generate the stress difference 
between the upper and lower layers and extremely little warps in the state 
of not impressing a voltage thereto is obtd. The scanning type microscope 
and information processor for which the cantilever type probe 4 
constituted by providing the above-mentioned cantilever-shaped 
displacement element with a probe for information input and output is 
used are the devices having excellent reliability and stability. 
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[Ifcftl 1 3 ] M&9 1 1 tcKttoaW^ta - :/©*{ 

7X*-^*>£*iQi*i*£Xg<!:. 

(a) «f9@ffeta£t;r:/n-:/©M^S*Ttfsi 
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n*» fcStS©* u ^-St 1 o - ^iHiSS^^'a - 

[^©ttHftMQ] 

[0 00 1 ] 

40 [*SLh©«fl3a»] h>*A««»tH« 
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[0014] *©*6** ^^119 4TCC$fc4&CD^ 
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*Ht*f*, /<*-->y-r*. *»CC, S3 (d) CC^ 

|»*LTfW3ti4. 

[0 0 3 3 ] &tc±&OKW&&m*$:mi<>tcXl/?U 
/<-Sf^a-^tt. SI (e) , S3 (e) CC^-TJ:^ 

4€:KWiC4"Cf^i5l3tl*. CCD^P-^0£#1S£ 
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, Ti, O ia , BaTiO, , LiNbO, BE 

[003 7] *fcE«#Bt3 . 3 * <DfW*ffii ItlJ 
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©5tel8ifc*i©iB-e*9. BIO (b) ti. 8513 T'a- 
^9 3©*MK 1 @S©i&ttWSI9 2 &mmotc'&<D9t 
m&tMjZm-eabi) . bio ( c > it. 2 ras©*4tt?f 

■ 91%1 mE<D%LVmm9 2fmiCi£®2&tc&<Difc 
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[0 0 6 0 3 BP 5. #$S!i!©&4ra. h>*;uil8SJ?.tt 
»/hj5:*tWB-r*3lSofcjBB**TS«/h^o-^© 
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[0065] ^(CBI (c) {c^n-f «fc5fc. 7*a-^W 
40 ^|S]tt©**fiXMffi5C c fc«5^®(CfiEM-r*. c© 
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2. 2' BPtitit^ »tt©«a»*^?*y>y" 

[0 0 7 2 ] H— ^??>VBM&m3. 3* £l£ 

2 0 0°C, ^^»J>milt^Ari0 1 4 
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l»fcSTMS^*ffcSLfc. CCD^BO^nv^BISH 
5 tc^nTo 

[0 07 8 ] *gS^tt $T[a*5 1 0«8»«rffi 

<D:/P-:/«fi^tffcC!>% <H*Z#fil> , iSf45 2S 
rtOX, Y*I"J*. 5 3<DX-YXf— s^tcr^ai/,. 

£«*45 2HKC. 5 4 0^-YT^WIEDJnia 

* % 5 5<Oh>*;Vm^itipsHS§TS^ttlb, 

[0 07 9 ] *fc, Kfi-5 2i^o-^4©HPH*llfari 
x- yx^-^oK«»WB«5 6<d«jMM38Skt*t 

[0 0 8 0] CCDSIBCCC, K*45 2K:HOPG (d/^ 

EPflDHSSS 4tC"C2 0 0mV<Diti*«E*:7c3-:/4 t 
S*f45 2©mcctti>L, c©tt»-c»N-5 2tcrBoT^n 
-74 *$SLt h >*;i/«*ttfflllB5 5 

0. 0 5/imXO. 0 5 um<tOTilg?L/c<LC£, S 

[0 0 8 1 ] ***fc«-cf«Lfc*>^u^-a 

[0 08 2 ] #H6ca^l*rBi9l!-r*i, S*6 10f£ 

^CDloCD^mLT*^) o C*i6tt»©^n-^6 3 
tt. -atCJdttiWffl-rSWcEBtr**. 6 4Bf 
$BiB^ffl©iBiSiJS(*, 6 5 t«i#i^P-^iOIHICC« 
E?:EnJin-r^/c2s?)Cr)Ttt6@@, 6 6ttSE»a«*^y- 

CCTittm@6 5 t LXAQMM&lCJz otC r *5 0 A 
*a$tir, 560c-E-<D±tCAu*3O OAl^accJ:^^ 

^Stci^soAZ (x^ru^A-^-e- 



13 

<omit&K*BQtofz> c t -cmm& 6 4 cciasa-r s/c 

mS., 09*1*3 V. ffib 0 n s ©iK&tK©^".rt/*^EE£ 

©*f£&^n-:/6 3fgEis^(*6 4±-c*aLii*<e» 

[0 0 8 3 ] £ TdEflWXEIttattae 8 KBttt? •? h © 

m*SCtffiffl-r-S. EP^-/P-^6 3 4fB®<«*6 4± 
OEHir? ftcBf3eiBB*tra!£-5». Htf££lA.fc* 

EE. 09;Ui7V. i@5 On.s©=ft®^;l/XWEE*EnJjn 

Ifttr? h©tt(,»»»±HI&tt£«c9. EMktf^ KDffl* 

[0 0 8 4] 7 0li^a-^6 3ilB^ft6 4<i:©K 
T^mjESrEPJraL-tWtfSIKSEfl-S h>*JU«S6 
£tfc!tiT-5iBiIHi#&til@2g. 7 1 «dft@^KttiaiS 

S^SC(i^o-^6 3ifBSj«^6 4<t 

■««E*«A«fl»«BE. «iUS2 0'OmVOit8WE 
*:/P-:/6 3±IB«Hf*6 4|IBK:ftl*.S. C©WC 
Egkttfte 4±©IBSSf r -^?'J(C7&-,-C^D-7'6 3(C 
■Cjfc*4>{CB»flretMHBK7 0 £fflO>-ttfeWi**lS h 

c ©&tti t it V WMESBft b T fcH* 

r-*«ISIaIg|7 l-ca«-r*C:iK:J:»)liaf r -f« 

[0 0 8 5 ] 7 2«7 r n-ym$^ai5lS8-C*5, C© 

^a--^iEs*wia»7 2i4B»«*«ttaiaB7 ot&a 

hLT»-»fcflr***BiU t©»»)©fl»tt#« 
— SfCtt -5 «{c 7o - :/ 6 3 %±TWffl® 3 # 5 fc»(C 
x. y«UBlMHtMaR7 4tc*^fll4«9Mrr&. eft 
{cj: £i«ft6 4 £©IHH2W«— J6fc«fc 
ft*. 

[0 0 8 6 ] 73Wh7i> ^tfcttl@S&~C*£. h?^ 
^tti[51gS7 3«-7 , n-7'6 3rlB^lfl^*6 4±4:^S-r 
5 |£ f C 7' d - 7" 6 3 ©> - * # C ft t C fS o -c §B@ 3 ft 5 

[0 0 8 7 ] ±jfiO«{Ch^»*««HBK7 Sr*** 1 
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[0 088] fili©* 8 -* ^IS0K6 7 . fBSSHEEEPfrD 
gg6 8. GMft^tttBiaK7 0. f f ->tWIIlK7 
1. ^o— ■^i»S«a@B7 2. h5 =r f tttU@IS7 
3. zfMBttM8EIB7 4. x. ytUBft1MaiIlB7 4 

tk*s£jbbb7 5*jbw*. mmwkmmi 5 

*CPU7 6«cJ:^r«WLTlE»II^S«itt*. 

10 [0089] xmbwcom mtmm&tc «t 9 . iB^itfa 

CiJOTIH-Cfiffc. 

[0090]^, mm5mm<oimmw6 4 £ ita, 

[009 1 ] *»KT«5««>*y H»*it*. we 

Eniratc*fis lt4>«c < £ 2 -?js<±©a& -siffit/tttts* 

Stt«M;ttBJM©#***Stffc3 

20 * tew h ft tt&ffinwmmm*Mx. & i »sbex««ss 

■5. 

^jfeg!l2 

[0092] 131 (a) {C^"T «fc 5 {C. |^— ^ 

^-cstsi. r ±tcs®2. 2' tB«r*. 

1 , i ' iamiftii. (ioo) ©si Bi&ihmMcDWffi 

tC, i^*tg©M^14x^^>ycD/£*©vX^@<!:L-C 
30 Si, N, %0. 2 ymii»Lfcfc© ; Srflll.^Co ^ffi 

2. 2' «AuSl*fflL>. *^#CCj:^0. 1 Mm© 

[ 0 0 9 3 ] #t£. IH— -'f y ^-CJim*M 3 . 3 ' £(£ 

KL/fc„ m&mi tmm, n*z 

nO. »®S^^2 0 0'C > ij>^xtlt 

tiArto, *i : ivm^Ltci><D^m^K u*mz 

0. 5Pa£U 7.'<vZ*$G>-75X-?rty-*2 0G 

[0094] ^CC0 1(b) tCm-f «fc ^(C. M**54j,^ 
40 J*»Ktt*J:9K. »t«l*ffll>rtt»J^t>-ttfc. 
' tc. HI (C) iCm-r.i^Cc. HF : HNO, =1:5 
***»l»TS«©x » ^> y(c J: O «^±g|J©S® 
1 ' ^{caJR©7 * M -icj: 

0. £E«<*Wi3. 3' R£>'^®2. 2' ©^Fffla^* 
^L/fcS. 01 (d) (c^-TJc^Jc, ^ft^y^A 

[0095 ] *3W«rfWlbfcEE«Ba3IS^©«tt 
»i. fi35 00(im, iH5 0 um-C4>S„ 
50 [0 0 9 6 ] COcfc^JCL-CflUKOfca^U^-tt^ 
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&m*<DTfflmm2 4±gps@2 • ©rate ± 3 v<d«e 

[009 7] *>*U^H&EE»©* «E*BfflDUttl* 
3K88-C©*>^U^-»©SOB, 5fc4»T0. 5 Mm 

#»ic/M<, o ft c-i 0 o 6 ccoffiHrtrs^o. u 

J: * «fcfPF& fe — WaSt 3 ft &*> o fc. 

-^4^gW>fl/^-S7 , a-^ML, Cft£ 

SSHiMl 4RSKC. fiff o/c e 
[009 9] gSlfcW3 

[0100] $n33 (a) fcrnTJ:^ EJ— 

tisi, r ±*c««2. 2' asi. 

1 * tC»ffi*(4 (10 0) CDS i 3£@ASfi£>inBCC % 

a N 4 £0. 2 Mmif IfctOifflt^. H«S2, 
2* liPtliBk ii»©KJ3«^^* y>^icj: 
0 0. 1 um<DWZlcWkljtc 0 
[0101] »CC % B— ><**rE*«MI3. 3' * 

fixity jtuei^ttssttfflii. 2tmm. h 

LtlJArtO, *1 : 1 VU^Ltci>(Dim^K ii* 
JEB0. SPail, X/^**©^X7^7-*2 
OOWil/c, 

[0 102]»cH-^yft«S5, 5' ^/S^L 
/c„ 5* BPt]R*JBl^ »1&CDiBB«£;*^ ? 

£»;>^CJ:0 0. 1 umom stdsaufco 
[0103] ;xcch 3(b) cc^-t <t 5 

3 (c) {C^TJ:5CCHF : HN0 3 = 1 : 5*»*^ 

HH3, 3' S[>'li2, 2' , 5, 5' CD^fflSfr^* 
l&iL/cfg. H3 (d) Cc5VTJ:$«c. 7jcB£ft# 'J A 

*»*£m>raM©»efttx * ^> 'ytc <£ d 

[0104] «afcW-Cf»bteE«6tt*^0»tt 

§35 00 urn, (§5 0 Mmt*5„ 
[0105] CO«t^CCL"C^»0^>^U^-1*a 
{iJg^>*11S5. 5 ' £T-*K4riTSl5^@2 4* 
^5©[ffl6C± 3V©«E*E|JJ)IIU *®&5' 4±§P 
S4S2' (DRSJC±3 V£EPJjnL>/ci«£-CC, 
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© jfcKSBMiH 3 ©±T#fiJ CC ± 5 m m^<4 0 tc a 
[0 1 0 6 ] f3Zs*\s'*-J&tfS&<D* «E*EP*DLttl» 
ttttr©*>?U^-akDR»)«, 5tJS§R"C0. 5 Mm 

f t S ii/cB$%£T 4 2; > * W < - SitoK 0 ©««r tt 
*»*C/hS < . 0 "C^'l 0 0 'CCDS5Hrt-Cg*0 . 1 m 

^> BB^nttS oft: < tittfr-pfc 4 4 fc(C, * 

10 [0 1 0 7 ] X, Xttffll , 2 4H«tt:, JJB©J:9K: 

tl4»»tH5 OS TMSWH 6 CDHmeffiKff 

[0108] HjjfeffH 

[0 10 9] i-TH3 (a) tC^T J: 5 tCH— ? *T 

20 nisi, r ±tcm@2. 2' *jbjs-t4. atei, 

1 ' (CBffl^tt (10 0) CDS i «ft«a«CDlBfflCC, 
»S«oa^14x^^>y©/ca)©'7Xd?H4L"CS i 

2' BAuBt£Jm\ Jtffi3JHtCCJ:0 0. 1 MmOJf 3 

[0 110] ^tc. |oI-^^^cr)^#raEmj^3 ( 
3' tSEBlLfc. JSnSfefrtt^ 3ak«l-3 4W«. * 

-y^h^zno, s«iaff3&s 2 o o *a ^^^*y> 

^iltttAriO, *'l : l"Cfi^Lft:fe©*ffl 
30 t\ ^fXEBO. 5Pa4U Xa'^BJo^Xva' 
7-^2 0 0W<hlfc o 

[0111] &(C. 151— ^9^T««5. 5' ^r^lSL 
1 um<om 3tcJtSL/c 0 

[0112] ^tcH3 ( b ) fCStJ: 95CW*W**» 

H3 (c) tC^-rcfc^CC, HF : HN0 3 = 1 : 5*g« 

I^^L/Co *tca*<D7* hV V??7 4 E 
40 IS<*»K3, 3' 2' , 5. 5* CD^SB 

^^iSLWS, H3 (d) (C^Tcfc^CC, TkfMtfc'J 

[0113] 

T-^CC4 0TSP^S2 4*Sffi5(DriiC± 3VCD^ff 
^EP^JPL, *m@5' 4±gpm@2 , 0DfHtC±3 V£EP 
50 J5aU/ci»^C. *>^U/<-<D*«SBttH3©±T*|ni 
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[o i 14] *>>*i"<-&ffi&co> nfrzemb 

^-CO^^W-f-gB©^^ Steia&aS-CO. 5/im 

i$Mt2ltlL!®%&.? Ziyis* U'<-flKD5D ©gi&ti 
#^K^S<. O'C^l 0 O'CCiSHPVC&^O. U 

[0 1 1 5 } X. HJg^Il-Sil^iBKc. ±ie©J:^(c io 

fl*ffl«r»TH5 ©S TM£mc06©1f$&*!iggS£{'£ 
-3 A:. 

[0 1 16] ggfcff|5 



[0 1 17]i7KEfIIiltZnO?:fflt,>, Cti 
4Ne/0, ^H^©Xv\-y *-CJiRliLfcB#, ZnO© 20 

D7hUfctCDT*5. #*JE#i&ii8i!>-r££#tCZn 

o©c*fc£ft©^^B«Mo-r **>©©. iu^k^u 

[0 118] c©#S*tt. fi^3ftfcZnO©rt8BJCc#J 

[0 1 19] S6(c. H7Jcbi,»"C. SM^©JK«{k 

?u^-Kfcw*K9fi©^5-;/*£4>&<r**Wffl 30 

[0 1 2 0 ] m 1 8 i^&a^U^-J&Ne/O! 
»£#H«rtfJ*LfcZnO*m»T:fl*lLfcBf. 

^u^*-©ei^g©5ygi. s i s«<t©i«3©-rn« 

2 0 0:£cp#>^U/'f-©Jl<frK:*fL-C± 5 0%V$> 

[0121] H8fcrtflN^K:tt?«ZnOltG&&flS 

A r m&3m%ft m Cti£MLfcZ n OUtirtSIS 

*<&*#*S*L. *>5 L Uv<-jgaj)^©x^jU^- 

[0 1 2 2 3 C tiicMVX. N e /O, S^SEMWr 
JjSBS t fc Z n O ©*§£« . {£jS*ifieirfi{n^*i(gT-r 
**fiIttBaW«#s. *©*tt«ttt A r ©*i^<fc 0 fcwe 

[0123] gsttwe 



[0 l 2 4 ] *^SfiWr«. 09«:^lt:&£J:5&:* so 
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3 ©SM^n - ^ftfHR L fc. 
[0125] etTK. »^0-rcD«6*tt*H 1 1 

[ 0 1 2 6 3 El 1 1 tt. ttttHJiWcJll>fc$7c;*/'C? 
*S6B©lRBSBir*4. 9 3 ^;l:*>yxf i >^?©:7'a- 
:7\ 1 1 0ter?a-79 3*Jjn^$-a-Sfc*©t-if 
-. 1 1 1 SJ^P-yg 3£Wlie5tf3fc&©*iirtHli£ 
1 1 2tJ7 , o-7'9 3 0ftS^t5fci!!)OftS 
1 1 3BlJBa©*»W4, 1 1 4«1S, 

1 1 5»2jfg©Jtsitm. 1 1 earn. 1 17»# 
xaxAnp, i i8Hi«Q, i i 9 tJA^igg-r* 

*. T'o-^'g 3©fHStt. ISlmm©?>^f> 
S.: 2 V p — p , 0. 0 2 5Ar*-jfc. C©B$ 

©$feffitt$¥S«. o. 5 /imgs-cfeo/c. jtm&m 
¥m<Dnm*> ^flm©*JMU«£££«?iHM£ 

m^Xffitt. 1 1 3©it«*mtLr. Au^> 
fc. 1 1 5©it8JW*44Ur. Pt-Pd«ll>fc. 

[01273 #fc itaBtfwuoiessftwr*. 

[0128]5tf. lia<D««ttF4ll3^D-y 
9 3©aBB{C««f Sie*ttf!f4. l@B©it8ltt 
*4l 13tt, AuT*5 (tmtJ, 4-f>^S«ft 

tt. *fc. ftsias««i 1 2«cj:o iea©itattif4 

1 1 3 4^0-^9 3 3&iSi[{C!&:S«fc , 5Ki8JILfc„ A 

£S&i i grt'sr^^^xs^asiAtxpi i 7#> 

[0129] t/TtC^-r^-CX^ 1 £ft(C «fc 0 

^0-^9 3*fficttai/ft:. 

[ 0 1 3 0 3 7"a-^»Df»?aS : 15 0°C 
T)V-d>Kt) : 2mmTorr 
Mi®-'*'?- : 2 0 0W 

m&t\s- h : 1 OOA/m i n 

mi¥-& iooo Atcsiai/fc^-r. ? ^^uts 

[01313 <X&C 2ftS©4tflt&ttl 1 5411105 
«8BW1 1 30»BJc*8tS-ttSie*||iiHr4. 2 

@a©iia*«4l 1 5 «. Pt-PdT*5. 
[0 1 3 2 3 W®&.&mi 1 l{cj:fj^a-^9 3 4lsl 
mSHtc. ftafS^tS^l 1 2«CJ;f3 2J!g©J8i 

flttmi 1 5i7-D-7-9 3 3&saik{cft«J:9{cflWL, 

fc„ xsssi 1 9rt'sr;i'=f>^*#^roAtin i 

1 7*>?>iALfc. 

[0 1 3 3 3 *CC. «TtCwr*ft"CX/< v ^ffi(C«fc 0 
7'a-^9 3*MtCjiSSL//c„ 

[0 1 3 4 3 ■7X3-7tmM& : 8 0*C 
r^3>E^: 2mmTorr 
Sag^ 1 ?— : 200W 
iSU-F: 50A/min 
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tc. 

[0 135] coi^tcLrf^o/tSS/J^a-y^ 
fc. *-©igm. 1 JB S©J8©$fciM^*&tt 0 . 1 um 

[0 136] H]fegll7 

*siiiw»*^Bj»3©®c^a-^(cKiiL. rnrnm io 
6 ©fffe©sisi=&^-r ©r * s . 
i o i 3 7 3 h i 2 zm^-cxmrnrnzzsawrz. 
[ o 1 3 8 ] s 1 2 itmtmmicm^tc t> 5* *- 

* > A$Sg©8EB&0r &s . 

[0 1 3 9 ] 1 1 OtJfc-*-. 11 l»7'D-^9 3 

zmm-ezmmmmm, 1 2 otaatsitm. 1 2 1 1± 
-sot*. 1 2 2«£otsi 2 1 ^sn^s-tt^m-^sja^ 

-f7>>K 1 2 3(*W/X;K 1 2 4 li * >fbfl§ 

*fsiwu » f. 1 2 stiftijfmL 1 2 6 

Z9-J*>, 1 2 7tt*^**--f*-> 1 2647"n 20 
-•?"9 3{C^JWS-tt&C>te*©^+ » 1 2 8«K 

SSig-C&S. ttfttttfl 2 0 5C(i. Auiffll>/c. 
[0140] «TKifWI*a*lli9!-r 4. 

[0141] if. mmmmm 1 1 1 *jn,»-c*"n-:7 

9 3^@eS-t*4o 'JUcm&BLUV ^ H 224 

fflt»r-5-3«l 2 1 CcttyCA-jTI^-SAutmi 2 0 4 
2flMkL. 1 2 3flMW#yXA*>6a»i3**-??llUO^ 

y? hi 2 4»cj;o-f*wti/*ia«si 2 5(Cj:'3fln 
fta^-cr?^**-^:*^^^. iBe©*a4^ 30 
4trFtc7p-r. 

[0 142] ^D-^WKaUS: 4 0 OX 
-C3f->{tmaE: 3 0 0mA 

mmrnrn ■. 8kv 

fiXMiiS : 2 A/ sec 

±i2^#{cS-5t. ^a-^9 3*ItCAu45 0 0 A 
«ffl3*&. JfeflKftK. S^{C->+ » 1 2 7 4B3D 
fe. 

[0143] &tC2 »B©*l»*ttTC»fetttcS-3Sff 40 
9. £ff=«90Ett. Vt^-127 *»Wfc. 

[0 144] T'o-T'Mil: 8 0°C 
-f:*>{t«jSlE: 2 0 0mA 

umms. : 7 k V 

fiSSaS : 0. 5A/s e c 

U2£#fC»-3*. lj|g0«flMttCAu*2O OAi 
iSStffc. %8ltt«. l%(C->t^-12 74H0 
fc. 

[0145] #iC. 3 @B©*f»4«T©<£ttttS'3i* 
tf 9 . i£#4gi«g. !^t»>-127 *HWfc. 50 
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[0 l 4 6 ] ^'n-T'TOiaS : 
•Y^XbSiifc: 15 0mA 

flOjgHEE : 7 k V 

fiX^ilg : 0. 5A/s e c 

JhlB$fttc£-3» . 2 JgB©JtS«IMK: A u 4 1 0 0 A 
JHBSfcfc. JftSlftU. *t(CJ/*7 jr-12 7*BHi; 
fc. c© J: *> tc LTfWL fc«/|v/a - :/$B»*a»I 
^St^iSW«cWm^S^4ffl^rgl^^/i: i *© 

l)Ig©IIS©&»fi*¥fIttO. 2/imT*'), 
2BS©l^©5feffiS^¥S{i5 0 nmT**), 3HB© 
K©5BSffi^*Stt 1 2 n roTS>-?fc. 

[0147] jftSfcffJ8 

44gtffltt*AH* 3 ©SMv/a - S T M$£S 

fcJg«jUfcfe©'C&£. 

[ 0 1 4 8 ] m 1 3 tttHMHCfc £#|Bft!0!!©S TM1 

g©-^a fifjsHa-c^S. 
[0149] m'p i30B, mi 1 ©^Tt*'* 

tJBlvt. AutPt *«itfflt/fc*<h:/n-:/r* 

f). ftSft&mmm*. 5niii-C*^c. 132{*HOP 
G (WErtl^^T -f F) ±tc&il ( 1 0CB) #^4 
g£§ L fcWRKtt. 1 3 3 M*8*tf . 13 4i^o-7' 

13043 9Gcm&trzmnmiBUi&; 1 3 5 

a-^1 30 £M£iCtt 1 3 2 "»fl&i53 ifSOlHI 

i. 131 wi-trzwR. 1 3 eizmm^Eggm. 
1 3 7 tt*tgt^&s£. 1 3 8 mms. 1 3 9 uata 

S. 1 4 Oti^-f^P 14 1W:t(rtI&. 

1 4 2 ttfl^g. 1 4 3 (tttttMP1flfEE«jR?- 1 3 4 

*3*7cR:*a-r*3 3?3c*aEiaB. H4a^p-^ 
y'o—'? 1304. iiuvijEro?- 1 3 4 tern 0 WW 4 

IStt. IM«BEE«*^1 3 4©jfc3^ffl«e*fU 
^130 5teJfi©ftga*S/MciGc.5 «fc *> CC-fe » 7 s - a > 
4. 

[0150] yac. ±2<D«bS«>6«:&4^KM<D%9 
W»«B4^«<|i{crttfl53-tt*. /o-^l 3 otm 
SKf4 1 3 2 i©WKten4 F >*/b«»«Dtt#. 

^rxw 1 3 1 # 1 0 0 5 #>l F ©«EK:BBE3ti 

tcvn&vmtiL-mi±mm 136. 137. 

tb^S 13 8. 139. ««8 1 4 1 4iit;fc1I 

«ffJ7 ■/ - FVt 9 A^«flkttffiPmjE«»T- 1 3 4 (C 
4. ntBfEEM^^ 1 3 4 ©SH4fi«. 1 F 
S9ivOay-hJi/t*5. eout ^W^^- 
F-»< f 9 tMt tetfi 6mtffinnjBEK3R7- 1 3 4 4 3 & 
7DfeS®SS 1 4 3 tcr. t-p-^1 3 OiWMHl 3 
2 1 <Dffl tC fain. Z F > * ^WlEJbi-Jt i & 4 <fc 9 Kjta 
S*. WWftWO^^flfctaS^B 1 4 2tCffl^L/t 0 
C©B#©7*D-^1 3 0©^3IEM)K{*. 1 
0. 2 5 'J-fe*7>F©iIg<!:Lfc. C©ffi^-CB. # 
|g^c?SS©^»s|ljRI3nft:„ 
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[0151] ft^WcD^Wg^a-^-eti, iE&ffl 

te3&&-c©<gt©t>-r<&ccj; sti^^©t: y ?&m&> 

Bk^mw&mcum s nit. 
[0152] mmm9 

SK:jgtsi,fc<fe©T&s. 

[ 0 1 5 3 ] m 1 4 tftt&ijlHc «fcS*3Ute^J©t»$BMa 
igEO'^ai^flfejSia-c**. io 

[0154] 0tfi 130 H12©:5>-7X*---1 r :*> 
f-AtSg^m^T:. Au£3B»@Lfc:#fW§ai3© 
Sf/h^-p-^-C&O. g5feffi©ft**a«l 5nm-C* 

[0 1 5 5 3 1 4 9 «7"D -^««E*fMig-C. 1 5 0 IJ 
flE**T*ffll»fc«IHMII 1 5 

n-^mffi l 3 0 1 4 7©raccfB^/rg±ffl 

©;w*mjE£En^TSfc»©®En?&.5. 
[0156] '-ouxmEfcEpflirrsi #^o-^«at*s 20 
smcmttztcib. ^--^ussi 5 o«> *©rbho 

LD0B8£OIvHCOT-!J--#ThIS§1 5 OrotH^mKrti- 

[0 15 7] 1 5 3«XY^(fi]{C^'a-ym®l 3 0* 
^«J*fI@)-r-Sfc5b©XY*SlgStliIgS-C4)S. 154i 
1 5 5IJ. &6#>D«>1 0-'A|IS©^a-^HffiA5ff 
e.hSi^KT'a-T'fil 3 0 ttmmWl 4 5i© 

Bd^ttwwwj-ifeo-c**. .c*-i&©««sh:, -r 

£fc 1 5 7l3*7n»S4&l/ T 30 

[ o i 5 8 3 ti«s-?-*ffl«i»fc«awwaKc4»it* 

[0159] 

z ftft$kmmmm o. lnm-iym 

zyj^BMWtVM : 1 0 n m— 10 mm 
XY^iSH: 0. lnm~lym 
fHW. MMtSKS : < 0 . 1 n m 

^ith. y'a-T'm® 1 3 o t&ms i 4 6 (mm 

■7-*JBtr>T^a-^Sffil 3 0 ita^Bl 4 6©«®<fc 40 

(omm (z) stUMWir*-*. kccauh* iflpwti 1 5 1 
i*re«z*— scc«ofc**. art (x. Y>*ini(cfc 

*S. *fc. E«(W*ttJWIIflE©XY^f— V>\ 5 8© 

[0160] Alt, AuTM^fclfiSi 1 4 7©± 
Xu> (JWTSOAZ«tB»-T) ©LBS (81) *m> 50 
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[0161] SOAZ8IS££1gLfciB&Jg 1 4 6£fc 

oiBSiJKfcl 4 5£XYX7— 5?1 5 8©±«:H*. * 
rgmtcio^a-^^gi 3 0©ttE£9wf>. L-ofr 
OiiULfc. AuSSl 4 7{C»0T, T'n-T'S® 
130K-1. 0 V©SUE£EP»DU 
fcASfc^a-^SS 1 3 0 t§m@ 1 4 6H®<!:©IE8i 

(z) ^BOEbfc. mmmmmi 5 1 &«rav 

tt^-ysii 3 0 ttmm 1 4 63m&-c<omt. 

mtl^i. 015 (a) tC7j%?<f:9&*!lKtt&tf 

[0162] frfc. :/n 7*n-:/mJE 
*SE{fc3-tt*C4-C^o-^««l 3 OifBMUI 1 4 6 
«M£©S68IZ£IBg-rSC &8tZ£» 

A 1 . 
[0163] 
[SI] 

1 0" 7 A> I p _> 1 0" lz A 

[0164] 
[552 ] 

1 0 "A> I p.> 1 0 10 A 
[0165] ST, 1315 (a) ©aWWHtffltfiCClM 

9PS£fc£tt£Lft: ( i o-'A) . c©^#T-r«^a- 

1 3 0 teffiiSB 1 4 eo^BKffijttL-Ct^. if 
-#HB1 5 0©HW7«Efl&-jeK:«J#l,. «T©S» 
fcfrofc. ^P-^Stgl 3 0<tAu©fIl 4 7£©fa 

SLfciC^. wAWTrOFFtti^Ufc. &CCO 
Nttttfc£CSBfiWEVt h ONJ£U:©«Er** 
015 (b) tC^l/fcjSSB^rtoHftjffi/S^X^BE^Efl 

»pb?c©^. ficfo. 5 vwmn^mffipaJcEpjnL-rm 

[0166] &«CON«»*>60FF4«B^atfl:T*W 
ffi«EV t h OF Ffel±©«ffit?*S=ftjft^";U^« 
E*Bl»ILfc©*. SD\0. 5 V£EPflnLfc£C5. C 
©B#©miJiEfit« M A WTTO F F ttflMcRS C £ tfttB 

[0 1 67 J yc«C^O-^«E*0. 5V£L. fn- 
m0L\ pfc 1 0-"A (015 (a) ©bM^cfB^-r 

s„ ) {c^jeu-c. ■fa-^mm 1 3 0 ita^B 1 4 6 

XHT£OEIRZ*IMflPLfc. 

[0168] XY^f-i?l 5 8*— S©SRI ( 1 M 

m) -ff»«is-tt<c3&je». mB^s««c^«#-r&Ma 

mEVth ON&L±<D'-i)l>znEE (Vma x = - 1 5 
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^E^EPttJ-f SBSB. It-jPUgg 1 5 0©tH7J«E£- 
[0169] ##&£*lfctit*B«> 

*#-c^a --jm& i 3 o iia^a 1 4 6 ©atffi©aii$ 

£*IJ®)bfc©^ If-#@S&1 5 0©tfctJ*-5£«:{£jf 
Ifclit, 5 8*HttU ONttJiSS 

o f f tmmw t <D?a -■7Wfo<mit-em.mm& 
wztp. xb. 5 ofcs&fF;* #tct$ (h 

OLDE18SOFF) XYXf- i^l 5 8£JfBS»U ON 

vtmsmtoF Ftxmmt&t-eiD-y-tf®® 1 5 oom io 

<fgH»HD <tJt$2LT3tm^J^tbTl>fcC<t£8iI2l, 

fc. 

[0170] micmz&wmtmcfkfrvi'v-T'n 
m\3o ttmm i 4 6 <D$mt nmm*m&Lit<D% 

-th— rmelSS 1 5 0<DfcH#£— S«C^#U. ^n-T'mjE 
*Vth OF F«±©8 V(cg;5EL.-C. fltfXYX-f 
-^158 £iBt&LT, IS^HIH^ h U-* l/fc*8S. 
£X<D9mtm&ffi£3ti. OFFttMCcS^L/cCi 20 

[0 17 1] XY^f-yi 5 8£|ggirr&a*b9tcX 
YigH&lPllfS 1 5 3 S . »Sb#IMM* 1 5 1 «■ 
BbOTT. 0. Ol/zmMHICC. BU^iHC^frrSia • 

1-&fofc»*ia#fft<DEJMI 1 4 6©*M<f:©ffiSt^- 

^fc^Lfc©-^. -y--sK@8s 1 5 o exam— mc 

L. *0fMkftftf0l3Bmtl 5 1%IES»U-C, ISIiti 
KH/-7t/fciC5, 0. 0 1 Mm«JtBT3«Ja± 

*. 0. 0 1 umJII8J©IB»tfc«B£T?!l*S*i£C£ 

twtsu/t. jhS6®SB«-iift-ai*3ai*iioai/r 

[0172] %tCfMUWMMftl 5 1 *ffll>T. 0. 0 

m©x h ^ ^7-^±iB©^ffi-c§tji*. ^rnm^wim 

Ltc t C 5 0 . 0 1m mfet±© f v ^T«S«C 3 ffiJ«± 
©t" a - ^siijfc©^ b&*# e^iUDe^^-c 
tiissftfc. o. o i uni7fcj@©fc>./ ^-cii^'D-^m 40 

b^o - ^^©^©siaiiBHSi-c* •» fc. 
[0173] &±a>9mcm\.*it soaz-lb hbt 

[0 17 4] fttmmVtctivXWSL (S«l 4 8) £ 

iL-CC r *S^*ffi{C«fcf3J13 5 0A*a3#. E 
icAu&mmcJ:*) 4 0 0 A»£if OfcT«t«ffi (AuS 
1147) Zmi&Ltc. 
[0 1 7 5 ] #CCSOAZ*igg0. 2mg/mirj§ 50 
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*>Lfc*aa*;UA?gig£2 O'CO^tiitcilil/, tK 

tcffi ^ ft* <=>tjia^ffi»g£*® £*ihzjs «t $ teas 5 

mm/#rflMc«itU Se.K?|±lf 2@©Y^*^ 
^BcWRUfcff ofc„ 
[0 1 7 6] gttgll 0 

4£gikffit£&H!fli4 ©^J^p-^ccwa-rs. 

[0177] *HiS«fS€rB 1 6 £#Ml>ooiB|fj?S„ 
*r. J»»fURa&J5 0 00A«JifcShfcS/y3>$:£;> 

*ifcf*i 6 i tLxmn-fz. tti>-c&«xasK*& 

iC£*)3Lft#l 6 1±CC0. 2MmJj£KU 7*M;v 

ii?^>d/tcj:i3^*->^?:m>iei 

6 2£J&EKLfc. tt*5. Ai«llMtBI©«3lHtlSl±Ofc 
*KC r £5 0 AT3l#BiO-OBl,>fc (0 1 6 (a) 

#&?.) . 

[0178] ^tCSffi 1 6 2±iCi»/J^a l 6 3 ZfcfS, 

Ltc. iK/j^ise 1 6 3 <mmit#i>m7 * v ya 

Z4 62 0A (-^X H±SS) fcJB^Xfc^-JCjr^-C 
B(C9 0'C3 O^r^y^-^fctT-^fc. C© 
B$fc:f#6flfcuyx M5UIB3. Oumti-jfc. il> 
T. Sl&3. 0(im^^->O7* hv^J^jllfJ 
W6*fTofc». 3H«'-r4C4«:J:0» H&3 2. Oym 

©Rieao«/h*ta*»fc (Hie ( b ) . 

[0 1791XK, 

ts.v^-->ift,c^^^~>l[m^'i : 7^n-zf\ 6 4 
ZBf&Ltc. tsis, C©£t©&©|®!ti3. Onrni 

i/. isRB*-y» f (Dttfa&m j: o 1 5' -en 

[0180] ^ttc. ±&Lfc*ffitt:±*>f|£«bfc8Wv/ 

J&fc y'U - ^"©jygft^SB 0. 0 9m-CJ&ifc. 
[0 1 8 1J *SB(tWrf^l(LA:»'h^n-^* 

hi 3«c5t-r«fc5ttSTMaartc««{t/. HJfe^siisi 
tttcnsimi 3 zicHOPG^m^-cmmmmbtci. 

[0 1 8 2 ] ;we. 3B«aii«"CffRtfc«/h^'o-^* 
h 1 4 jesvr J: 5 &tf ^s^stc^tgu . mmmQ t 

[0183] g^^fegH 1 1 

1 0(Dm<D$m%9r;-?'b(D-CiibZ>. 
[0184] ^liNtfl 1 7 ft#JHl/-3-3«WTS"*. 
*r. KUBMfcilJWSOOOAjgfiSShfc^ya^")*^ 
1 6 1 iUTfflg-rs. ttc»r^«XS3i«i£ 

tC«t0S:}f(*l 6 1±CC0. 2MmfiSJSL. 7 * M V 
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«t)KCr*5 0AT?lt)BiL.rffll^c (SI 7 (a) 
#K) „ 

[0185] #CC. S i O, 1 6 1 RCXm® 1 

6 2±K*^-./ £&{C«fc<3 2 umJjSJSU ^£§j£J5@ 1 

-> l 6 6 £2§g0jifcJg l 6 h±.ULfcl8.h 
tc. V * h Y CC«R D 2 0 0 0 N ( B^tRfctt 
m B&2 yiO/^->il/fc (017 10 

( b ) #JR) . 

[0 1 8 6 3 1 6 2±CCSS/J\3§|a 1 6 3 £Jf$6X 

Lfc. Ifc/J^SSe 1 6 3 <DBmZ2&*Bim 165%i? 
^^^-T-SCiCCtDlSS 1. 9 Mm©Rgf£S?©{8M^ 

A©*g^££ffll>fc (SI 1 7 ( c ) #BS) „ 
[0187]3;tC, ■?U--7ttntL'C'i : 7i>V&*-<( 

■7l64&mmLtc. &fc. C©£#©'<7^A©K 20 
J?«3. OymiL, S«« £ - f » h <0M |qj(iS«i: "3 
1 0* «ttS#[3IEStf-ClS§l*tf-,fc (017 (d) 

[0188] iifcLfc^KJ: »Jft«0fc*'jY7 

^wmmcBi&2ti-c^z>-7P---7zm$-otc. 

fcfc^a - ycD&Jaift^gW: 0 . 0 7 m m-C* itc. 
[0189] iJCtd. *^]5fe^T^StfcSft/h7-a-^?r 

0 1 3 fC^f J: 5 & S TM*gS3fcEKC0 1 4 K^T «fc "5 

ftitfffe&ttBtcsttu i o tmmvmmzn 30 
ofcic?, mmm 1 0 i isi«i{c t^^am 

tc. 

[0190] mmmi 2 

10, 1 1 offecDS§si*^-rfe©-c*s. 
[0191] ^mmmvit. ^u-^tmdc^^ a 

[oi92]^, A<Df8MMZM£.mM&zm 
^tc T'p-^tBvh'j ??xtRttiesu 10 off 40 

ffi^a-^RfJOt 7^(i2 0 0 umil, BSJP 
mt4 umtbtc. C^l/tifiiilfcT'a-^SEM 
•CH^L/fc<i:C5. ^a-^CffiSttS. 3|im + 0. 

1 Mm. ftffitii&tmzO . 0 6/um±0. 0 2 diO 
^'^^+F«glCiRior*sO. v;U=fHtLfcii§^:Jfcl#© 

-e- 5 o tc 7 a - e> n * c £ nm#»r> tc . 

[0193] 

[^W©^m] JiLkifcELfc.i:^ #&UHc*Jt,>T 
«T©^5rWf4. 

[0194] ( i > (ct-sEm^ia^T-r so 
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{*JtJ*:)V7 ip *E> £ *7> ?■ U ><-tt3ettJ*PeiHM£ 
Snrt>fcS0*. 5fe4SSB-CO. 5wmWTitJCi 

bxm&t hct tmmt u -> tc. 

[0 19 5] (2) #f8BSil2&CJ:SffSg{4J&-?©i¥ 

fiXIg-T S Ct(C<fcf). EBttKtCisH' SftgMc^ffiM 
L,#>?U^-©59fi£<£il$Stf.5«#tfl*.£. * 
ft:. J«Rli»©E&*fl:(c» t,rtS«E&©3t<t*»/.h3 (,»© 

r«R©:&>*uA-©Kg«©/<7?+*/jv5<-r.s 

3J#tH*. ^*>?U/^-©!|ttt*©AS^itt*-5„ 
[0196] gCC. ffij£^r*-3TfciSmfii©<STWS 
/NKJC«J*.6*i-5«fcfr^ filo^i&^x^^^'-P^© 

[0197] ( 3 ) *§mm3 lt£ZWbzfU--7RV 

- ^-©5fe^ft^*a^j#oja/jN7-o - ^**jek«« 

[0 198] (4) *»W»4KJ:4IIW^O-^aaf 

^©ISiS*ft^SI«-c*5„ 

[0 19 9] (5 ) ±f3*^§tc<fcS*>^U^*-SL7" 

S3£tt«:«tifctlMiOl2«. Hi. *B*4ff5Ci*siT 

[Effi©ffl#^l»HJ] 
[H 1 ] 1 ©raSEfiUR^ 

9 a - ^©^SS^JIB 4 *ttftigKBrc * * „ 

[S2] mi®ti> : ?-i"*-%>7a-7(Dm%m-e$> 

[03] 1 ©BBtSfiBR-^, SCJf*>^W<- 

a^n-^©tt©f¥«#«i«IS«isHa-C*4. 

[04] sso^^^u^^-Sf^a-^oMtlsr* 
-5. 

[05] 1 UA-S^ci-^ffll>fc 

S TMJIS©^n v ^0T$>-5„ 
[06] *«9*l©*>*UM-ffl^o-y*«aWH 

fflt»fc«««aMBB©i»fiW«fiERcjf^o v ?mv$> 

4. 

[07] *«W*2©*>*Uy<-tOCfii*^-Kff*Z 
nOia©*Fffift4^£E*©RI»*^n» h OfcHr 

[08] *«w»2©*>^u-'<-t<ac(sat-?{c«*z 
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[01 2 ] ^IfeH^scD^-T'o-^cDSIjS^S^sftW 
[013] #&BJ§fS3 (DWl^'ti-zf^m^tcSTM^ 

[0 1 5 ] m 1 4<DmmkimB.icisiiz7u-7"mm 

XgCD— ^J^TnfWfMST'^S. 20 
[017] *#£Hj^4cD^J^n-^cD^5»^r£(DiS 

[018] ge^W^BEm^Wt^^^^feS^^^U 

[019] m^m<Dm^y^~-y(om^m : imm-ri> 

1. r 

2. 2' ®IS 

3. 3" EEMWB 30 
4 

5.5' (*) S# 

5 1 tfZ^U^-S^o-:?' 

52 ^ 

5 3 X-YXf-i? 

5 4 T^SEEEPMISS 

5 5 h>*;^^tt5H18S 

5 6 IRttirfeSllfS 
57 CPU 

6 1 Mmn&^-v Tr 40 
6 2 ^^fl/n'-iyn-?' 

63 

6 4 ia^«s# 
6 5 Ttteme 

6 6 IBiaJfift*;!'^- 

6 7 r-£^tS[s]S8 

6 8 f3«kfUIE|«g 

6 9 X-Y^t— 

70 la^f^taisiss 

7 1 7=- £fgf8II|ifg 50 
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72 yn-zngsmmmss 

73 v?&m®m 

74 x, zmmmmimm 

7 5 !2&S£fl9IIIB8 

7 6 CPU 

9 i &mw&vmm 

q 2 i msomfMm 

9 3 

1 1 o t-*- 

1 1 1 smwtm 

1 1 2 AOinflMf 

113 i mmvmmtm 

1 1 4 ^iK 

1 1 5 2Jgg©*tfgW4 

1 1 6 mm 

1 1 7 ^xuAnn 

1 1 8 SESO 
1 1 9 

i 2 o ttatm 

1 2 1 3oS 

1 2 2 *^fftffi7 ^7^>F 

1 2 3 m§i s 

12 4 -f^Xttftf-SHHO^y F 
1 2 5 UDdt'Sffi 

126 f^Xtt-JX^ 
127 

1 2 8 X££3§ 

1 3 0 afc/Jv/P-:/ 

1 3 1 ;WTX®S 

1 3 2 t&gftim 

1 3 3 ttftd 
1 3 4 

13 5 ffiNMtt 

i 3 6 wsatssesm 

1 3 7 ttmz&m 

1 3 8 JttftS 

i 3 9 mtm 

140 v-f , i7an>t'i-$- 

1 4 1 JfWS 

1 4 2 *S^S 

1 4 3 3 ^TC^SUSS 

1 4 4 mWMiSMffi 

1 4 5 KiMKtt 

1 4 6 laia® 

1 4 7 Sffi^ffi 
1 4 8 

1 4 9 -fv-ymffiimm 

1 5 o -9--sj<iass 

1 5 1 VfflMWWM 

1 5 2 ><;v^«iS 
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1 6 4 

1 6 5 
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